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RESULTS
Results	were	analyzed	using	linear	mixed	effects	regression	using	the	lme4
package	[2]	in	R [8].	Further	details	on	experiment	and	results	found	in	[4].
IDIOM	AS	AREA	OF	INTEREST
Summed	fixation	durations	on	whole idiom.
Two	significant	interactions	with	Condition:
1.	Condition	x	Knowledge	of	Idiom
(top	panel	of	Figure	1)
• Shorter	fixations	observed	on	known idioms.
• Knowledge	of	the	idiom	is	not	facilitative
for	Partial	Forms.
2.	Condition	x	Length	of	Idiom
(bottom	panel	of	Figure	1)
• Longer	idioms	have	longer	durations.
• Lexical	Variation,	Idiom	Blends,	and	Literal
not significantly	different	from	Canonical.
• Durations	on	Integrated	Concepts	and	Partial
Forms	more	similar	to	Canonical	when	longer.
Additional	main	effects	observed,	such	as	longer
fixations	if	the	beginning	was	altered,	or	shorter	
fixations	if	the	variant	is	considered	more	acceptable.
ALTERED	WORD	AS	AREA	OF	INTEREST
Fixation	durations	on	the	altered word	within	the	idiom.
Two	significant	interactions	are	observed:
1.	Condition	x	Portion	of	Idiom	Altered
(top	panel	of	Figure	2)
• Longer	fixations	on	noun	=	sentence	wrap-up	effect.
• Lexical	Variation	not significantly	different.
• Longer	fixations	observed	on	verb	for	Partial	Forms.
2.	Knowledge	of	Idiom	x	Language	Flexibility
(bottom	panel	of	Figure	2)
• Language	Flexibility	only	facilitative	when	idiom	
(canonical	or	variant)	is	unknown.
Additional	main	effects	observed,	such	as	longer
fixations	on	altered	words	in	idioms	with	higher
co-occurrence	frequencies,	or	shorter	fixations
on	more	preferred	variants.
SPILLOVER	FROM	ALTERED	WORD
Fixation	durations	on	first	content	word	after	verb.
Spillover	effects	are	observed	for	all	variant	types.
• Longest	durations	for	Integrated	Concepts	and	Partial	Forms.
Spillover	effects	are	reduced	if	idiom	is	familiar.	
UNDERSTANDING IDIOMATIC VARIATION
Kristina	Geeraert
KU	Leuven
kristina.geeraert@kuleuven.be
Harald	Baayen
University	of	Tübingen
University	of	Alberta
harald.baayen@uni-tuebingen.de
John	Newman
University	of	Alberta
Monash	University
john.newman@ualberta.ca
INTRODUCTION
Idioms	have	traditionally	been	regarded	as	semantically	opaque,	
syntactically	fixed,	and	stored	whole	as	a	‘large’	word.
Corpus	studies	have	shown	that	idioms	can	in	fact	be	altered	[3,8,10]:
• e.g.,	no	buckets	have	been	kicked,	toss/throw	in	the	towel,	
make	rapid	headway,	[he	who	pays	the	piper]	calls	the	tune
Few	experimental	studies	have	investigated	idiomatic	variation:
• Gibbs	&	colleagues	[5,6]	– decomposable	idioms	rated	as	more	similar	
to	literal	paraphrase	when	syntactically	or	lexically	varied	than	
nondecomposable idioms.	Used	rating	task	to	measure	comprehension.
• McGlone et	al.	[7]	– variants	read	as	fast	as	literal	paraphrase,	but	not	
as	fast	as	canonical	form.	They	did	not	control	for	the	type	of	variation.
This	study	explores	several	types	of	variants	(in	addition	to	the	canonical	
form	and	a	literal	meaning)	through	an	eye-tracking	experiment.
RESEARCH	QUESTIONS
RQ1. Are	all	variant	types	processed	differently	from	the	canonical?
RQ2. Are	all	variant	types	processed	differently	from	each	other?
METHODOLOGY
MATERIALS
60	idioms	from	Oxford	Idioms	Dictionary	[1]	&	Collins	COBUILD	Idioms	Dictionary	[11]:
• Placed	in	two	contexts:	
LITERAL =		While	the	guys	were	reshingling,	they	suddenly	went	through	the	roof.
FIGURATIVE =		Although	these	were	new	stocks,	they	suddenly	went	through	the	roof.
• Modified	for	four	types	of	variation:
• LEXICAL VARIATION =		went	through	the	ceiling
• FORMAL IDIOM BLEND =		went	through	the	charts
• PARTIAL FORM =		went	through	it
• INTEGRATED CONCEPT =		went	through	the	investment roof
• Half	had	the	beginning	portion	altered	(verb);	half	had	the	ending	altered	(noun).
PROCEDURE
Eye-tracking	study	using	the	EyeLink 1000;	all	participants	had	the	right	eye	tracked.
Participants	saw	the	“context	clause”,	then	the	“idiom	clause”	on	a	separate	screen.
At	end	of	experiment,	asked	additional	questions	on	knowledge	&	usage	of	idioms.
Also	asked	to	rate	seven	grammatically	‘incorrect’	sentences	for	acceptability.
PARTICIPANTS
60	undergraduate	linguistics	students	from	the	University	of	Alberta;	all	NS	of	English.
CONCLUSIONS
This	study	further	confirms	that	idioms	are	not	nearly	as	‘fixed’	as	previously	assumed.
Modification	does	not	always	result	in	a	processing	disadvantage	(RQ1):
• Lexical	Variation,	Idiom	Blend,	and	Literal	not	processed	differently	from	Canonical.
• Integrated	Concepts	take	longer	to	read	due	to	additional	word	in	the	idiom.
• Partial	Forms	show	shorter	durations,	yet	significant	spillover	effects	when	verb	altered.		
Not	all	variant	types	are	processed	differently	from	each	other	(RQ2):
• Lexical	Variation	and	Formal	Idiom	Blends	processed	quite	similarly.
• Adding	extra	element	(Integrated	Concept)	results	longer	processing	times.
• Omitting	a	word	(Partial	Form)	results	in	shorter	processing	times.
Idioms	are	processed	like	literal	language	and	can	be	modified	for	various	effects.
Words	are	cues	to	meaning	– all	words	or	alternations	are	cues	to	the	intended	meaning.
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Figure	2.	Interactions	in	the	mixed	
effects	model	for	the	Altered	Word
Figure	1.	Interactions	in	the	mixed	
effects	model	for	the	Whole	Idiom
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